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Description [OmcaHMc asotfpereHra]: 

M306pCTtUHC OTBOOntM K pCMOHTHO-IDQa>DJHOHHblM pa6oTfiM (PKP). a BUCHBO e cnooo6aM DOOCTOHOnncnHH 
rcpMeTHMBocTH aaxonoHHoro upocrpaHCTBa. 

ItoBecTeH cnooo6 BoccTaHOB/ieaaa PcpucnraiocTH 3aEanoHHoro npocrpaacTBa nyroi cosAaaaa 
H36urotmoro Aam caiw Bayrpa oocaAHofi KOJioaHbi no OTHomcranD k sajeonoBHOwy npocrpaacrwy 
(aaraeTaaitc iebakoct* htxm Bapueaimai sapfma). npoacxoABT Ha^yBaHHc oCcaflHoft Eonoraibi h 
/WKBi^ar^m saaopa mckay eo/iohhob a i;cweHrrajvi Eauneu [If. 

H^ocraTKH aaanora 3aa/nD<iajoTCH o tow, uto, BO-nepabo, co^ame aatiwTOMHoro Aaaneaaa nyro-c 
Haiwra HHfl g BWKocni Bbisweacr paapymcHHC kotjobhw bc tojimco b mrrrpBane. d kotodow b KorcfaoeBow 
npocrpaacTW hmcctch upmcht. ho h b HHTepaanax. r^c ncwcHra acr. 3ro oaacao ^ia qenocTHOcrw 
oCcaABoa eoaobhm. Bo-Bropbo. BspbmaHHC sap^a npo^occ uajiOKoirrpanHpyeMwfl, trro uoxcr npaBecra k 
HapymesHK) eohghhw b ueucHTnoro Kausm. 

HanAance ojikskhm k H3o6pcrca»jo no TzxasmcKCtk cynjaocra hbjihctcr cqoco6 ycTpancKHH 3aaa/ioaHboc 
neperoaoB nyrcitf yacnaKCHHH AaaMCTpa eojtghhw 3a np^Acnbf ynpynoc p^ca^opwaiiHft b snrrcpeanc woojtFnjfB& 
™ Vecm,, «HHe AHaMcrpa kojichhw npoaoBtynTr nyrew n^paBmraecEoro bdsachctcbh Ha eojtohhv he 

ywrTEC B3QnHXDJ0L 

H«nocT«Toii aaaecTOoro cooco6a 3aa/DoaaeTCH b 6a™noil Tpynpeuxocra p*6or 3a curr Heofixc^BMocrB 

npHMGHOIBH napKCTHOTO OOOpyHOBaHBH. KOTOPOC, EEK np&BHTIO. HC OrnKHaeTCH BbfCOXOB HaACXBOCTWO. 

3a^ana saajaonaerca d noBbancHaa ^^ckthbhoctb peuoBTHO-BSonHUHOHHMX paoor n b cHExeam 
Tpy^o3aTpaT. 

IIotrraHncHHaH 3a«atia flQCTHraercH tcm, *rro b cnocooc BoocraHoancHHH r^pMrrswBOCTB 3aEonoHHoro 
npocrpaHCTBa nyreu yBeraPtenaa ffBawcrpa eojiohhw b HHTcpsanc h3cjwdhh wiaMtrp EanoHHbi 
yBeraTOBBaioT 3a <*ot yBe/iB^HBaion;eac« b oGbewe npa TBepAeaBa HCBspiOTaToB paapymaiomeft cweca 
(HPC) PI, xoTopyK) 3axa^DXBa)0T b EcuioHMy a cc3 fl ax>T moct b aarepBajie hoqiwi^m. n P H grow b EatiecTne 
HPC HcnoTiioyxyr cuoct. M3BctTK0ByK> ajih ropnux h 6ypOBboc pa6or (CMTB). 

yenenraocn, p<^oirrao-H3anjnnioHm>tx pa&rr no HcnpaBJicHHK) BerepMe-nwaocTH ne*«HTHoro Eojibua hc 
npeBbmaer 50%. 3ro oo^acaaerca tcm, uto DpaMeaaeMbie BsojiaaKonabie uaTepaanw (b ochobhom 
HCMCHTHbdl pacTBop m pacTBopbi cuon) ooJiaflaKrr o6mnu He^ocraTKOM - ycartouBxxrrbio. 

Bi^oqiecoe axcrpiya-raajm ntmwmi rcpMcnniHocTb aaxo/ioimoro npocrpaHCTBa cHJDEaeroi. 3ro 
npOBOCOWOT ^ KOReftcTBHCM Harpy30K Ha o6ca«Hy» Eowofmy h qrManrorii saMrHb. HanpaMcp. 
ycTaaoBnmo, ^to npa chhxchub aabjichbh b amaamfe npotraocrrb cueamesiwi o^mchthoto aaima c 
EonoHHoa ywcHbrnaercH. Doe bbhu o^opaziaH teejec npHBonsrr k yxyn^asjoD oueiu a uaH qoaearaoro 
Eontna. Btoec bdcmh, sancncHa vro bctiocp^ctbchho b HHrcpaanax ncp^opaoaa CDjameHHc /soHTaKT / 
D^cHTHoro EawHH c KiuiOHBoif yjiynniaeTOi. nocnc^HHM (^kt o6b«caHK>T yix/nnicHHCM csuitrf npHmaraH 
KQJioHHW e neueary b peaynvraTe « Ae^opuanan. nocne onpeocoHsa o6caAHo* kohohhw tokmc krk 
npaBano. Hadrno^arTcn HapymcHHC cc EotrraETa c peweaTou. n P a yrow Haaoanbumc Hapymcaaa EoaraETa 
orwexieHhi b HFmrpBanax nnacroB c BbicoKoa npoaiqacMocTbE) a Kaacpnax. B rniacrax c noABcmcHHofl 
BOflofi HapymcHHH KoaraETa nocne onpcccoBaa m^c rxpo orocHaxrrca a oohc boaohc^tbhoto aoaraKTa 
/BHK/|1|. 

^^hu pacaerawa nponycEayi> cnoco6ooert> no^omBcsaoA boaw KonhcpBoro MHEpooasopa uexjjy 
oficaflaoa aanoHaofi a ae«BTBWM Kaimw. ^pwy/iy flapca-Bcacoaxa moebd aanacarb oi^nvai ofipasow 
Hi. 

Z z / <•* ' r A e " D-BHyTpcaaaii gaaMeTp qpatearraoro KOJitna, d-BHeoxHaa 

Q = <D -d ) / ; <i> 

T 1,087 •10" *N 

Aaawcxp oCcaAHoa EonoHHbr. w; p-ncpciinaA AaancHHH. na; \ -eos^^jbubcht rappaB/mvccxax 
conporaBneHaft: H-^nraa MiiEpooaoopa. u; Q-pacxc« boa", ^/cyx Be^eu o6o3HaxreaaH D-<J- a : P/H - 
grad P, r^e 5 - aaaop weaK^y eojiobhor a atMeaTHbiM savcHeu, u; grad P -rpaABCHT AaBneausi, Xla/u. 

Tor7,a ♦opuy^ia /!/ 6 W er Huen. bha: / 0> , K . Ana oap^cneHaB 

q = 46<u*6> / # <£) 

T 31»1,087»1Q' 

KO^BaacaTa rMApaaoaMecKHX conpoTtmncHaft hcoSxoahmo BbnwcnHTb nptrrepceft PcftHQrtt^ca 
-»^^..n- H .o r«c v - lunitMatwccKafl sraioCTb Boqw / npa 70°C. v - 0.5* 10 6 v 2 /c>. 
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npji Typ6yncarHOM peaoo*c KosWmHCHT conpOTHBncaHH onpr^ejunoT no 

*°P*O r/lc: ^ yZTTTr* 3^hwojch tracnoebiwH OTaucHwaa: y - 05* lO V/c; d - 0.168 u; 5 - 0.1 mm 
• W 4 m; grad P - 4* 10® na/u. 

CncrcMa ypaeecHnA /2-4/ pexnaercH wcto^om noA&jpa. 

Tasnu o6pa30M, nepea 3aoop 0.1 u npa rpaAHCirre Aaanoow 4 Mna/u k HHrcpeajiy nep$opainiH Momex 
notrrynaTt* oxano 22 w 3 bohu b cyrxn. 

noco»aiicMMc waoncHKH e ofcaAHoa kqhohhc tiphboaht a yBe rara e moo cc nHaucrpa. Paranbr troKaatJBaxrr ea 
ckojujio HyTcao noBbicirrb flaanesoie b kojtohhc, oro6tj ec Baennrnfl paflHyc yararouioi Ha 0,1 mm jyin 
□cpapbinw MMKp03a30pa. 

<tx>puyna «nn paflna/ibHbtx ncpeMcmamfl HapyjsHofl ctchkh Tpytiw no sa^atie n*ue hmcct b«a /5/ 
P P *_ P r * * * * -kos^buhcht nyaocoHa, ^ - 0.25; B -uoffym, 

V r i 8 ■ 1 « V r i 

ynpyrocTH ftun cra/m. E - 2.1. 10 3 Mna; P, -oayrpcaHcc Arcane, Mlla; P 2 -bhcxhhcc AaancHHC. 
Mna; r , -BHyrpemnifl paflayc Tpyou. u; r 2 -BHemaHft paflnyc Tpyou, u. r a «d/r. 

nycn, ^ - Pa+P.^ htih PrPj-P.^- 

m« P,^ » H36btT0RH0c ga&neHMe b xo/ioHHe no cpaBHemoo c uapyxmxu ppBnenuau. 

Tor^a (fropwyna /5/ 6yA«r Bbtrn^ert> 2 oTaona 

6 = i — ir-^ < 7> 

„ <rf-r 2 > (l-|l)<r 2 -r Z > n P H 5 - 10 V P a « 20 Mna; r, « 0.075 m: r a • 0.084 u. 

12 1 

,.,„ D # „ - ™* Pw =33.7 Mna. 



F = ■ 

2*0,070 •0,0t4 



2 

£•0,075 



♦20 



Paoicxbi noKaawBaarr. vro ecnoa neamy oocaAHoa iconoHHoft h ucmchthmm Konujpu cymccrreycx sasop 
DcrarroHOH 0,1 mm. to «ocTHTO4Hu o KQTiDKHC caoAaTfe flaBrtCHuc 33.7 Mna m 3anop 6yner nepeapwT oa ctct 
yDeranieHHfl BuemHcro flHajyeipa kojiohqu. Taxoe /jaB/ienae h A axe 6onwnee uorao coo^arb nyrew 
pa3ucmcHHH b KO/tOHRc uocTa H3 HcropfcraaaTOfl paspymamiipfi ca-wcn /HPC/ a b uarmiocT-a cmoce 
B3B0CTKOBofl fljw ropHWx m 6opoBwx pafioT /CHTB/ 16j. 

HPC npHMciiKKxr, rviaauhJM o6pa3ou npH paapymcHHH npo^oojx xpymtHx MarepnanoB (csamfibic nopo«w), 
6croHHboc h aeneaooeTOHHbcx tafipmn, kruphhmx snaffOK, a™ floGbrae npapoABoro Kauon. 

HPC trame ixxro npcncTaaTiHxrr co6oft noponmoo6pa3Hbtc Hcropawnic h HCB3pbtBoanacHbic uarcpnaraj. 
Aaroimic c DOfloft m^nonHy» pcama» (pH-12). ripa CManHPaHm noponma HPC c boaob o6pa3yercfl 
cycxsaaxsH (paoonaa cmco,), Koropan. 6yny*ni 3a/iHxaH b cmyp. c»cJiaHm>m b o6^cktc, oaAJiejsaiqcM 
pa3pyineHH». c -mame* Bpc%ieaa cxBttTbrnacTCR, TBepAerr, oAiioepeweimo yBcnsOTBaao, b odbCMe. 
yBuiHuooic o(h>CMa - cne^cTBHc PKSApaTamm xomuohchtob, BxoflHiAHX b cocras HPC. npHBOAHT k 
pa3BHTmo b amypc r^qparaiDaoHfioro gaBjieBMR (6oncc 40 MJIaJ. noA AcftCTBHCM mApaTanpoHHoro 
AaBJicHHH b Ttnc o6«KTa pa3BHBajDTcn sanpHxcHHa. npHBOAHEcoEic x cro pa apy mc an p f7|. 

npeAJiaraeMuA aioco<5 H3arumHH 3axajioHRoro npocTpaBcrea ocyn^ecTBnsnor cjttpyumjpu oopaoow. 

B CRBajKHHy cnycKaioT KonoHHy HKT c raKuu pacqcroM. mxXSbi hscjkhhh kohch Haxofliurcfl aa 10-20 u mxae 
mrrcpoana ncp^paioui npoAyaTHBHoro nnacra. BarfyxuaioT n^rpKyjinmoo r npoubreajor cKBaaomy boao*. 
ox/iajSACHHoA ao 0-jO°C. 
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3aTBopmoT HPC Ha ucme c revmepaTypafl 0-10°C. 

n P n orspuTOM oarpyCsoM npocTpamrrec 0 MKT aaKamraajoT cycncHamo HPC b o(n*ue, HeoCxomfuou mw 
samvmeHHH o6ca«Hoa xcjiohhm b mrcpBajic 10-20 u. 

np^aBHHBajoT cycaesOTo HPC fl o BMpftBRBD&HKn cc ypoBHeft b HKT b 3aTpyt5nou npocrpaacTBC. 

n^KWHawaHyr HKT A o rjiytmuA pacaanomamn hhxhhx ncj^opaqpoHHba OTBcpcrnfl h np H 
HeoOxpAHuocTT! npoMUBajoT CKBasxniy, DUUUBan rcrfbtrot&ibKft o6beu HPC. 

ITwasMajoT HKT Bbane BHTepBajia nep^opamra. PepMrriDHpyBT 3aTpy<moe npocTpaHcreo H a bdcmh 

HC0 ^* W WHMOC JfflSl DacaiSfpCHBM H OTBCpJK^eHHH HPC. 

OcoaHBaxyr cssaaBBy. 

npeauymecTBOM np^iaraeworo cnoco6a hbarctch to. mto ncpcapwrac KananoB win nocTynnemM »nu k 
HHTcpBany nep^opaqpn npoacxoflirr ae 3a ever r^flpaBJnraocKoro Bo^cdcTBan H a Kanoimy. a 3a enrr 
o^aHHfl b o6caflBoa rqtkjhbc Mocra H3 pacnmpmin^rocR iiawpaana. 9td. BO-nepBtoc. cmoiarr 
aeoOxoflBMocTb ycTaBDBBH naxcpa; Bo-BTOpux, yucHbmacT epeuesHbie DarpaTw Ha npoi*acHHe PHP. 
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Claims [Oopuyna H3o6pereHH>i]: 

1. Cnoco6 DoocraBoiuicaKH pcpmctwhhocth saxonoHHoro npocTpaHcrea nyTew yecmncaKH jpaaurrpa 
nonoHHw b HHxcpsanc raanHmm. OTjuwaK>m»ftcfl Tew. uto ^wauerp kcjiohhm yDcnmsiBajoT 3a c*cr 
yBCjraHHBajomcflcH b otoflue njm TeepneHmr HempbnroToa paapymaiomefl cuecn (HPC). Koropyio 
aaKammaioT b KQnoHHy. r co^axyr uoer b HHTCpBaJic hdojuhqci. 

2. Cnoco6 no n. I, oTJXHMaiomKdcH tcm, hto d KanecToe HPC Bcnojihayicrr cucct, HOBecraoByx) win ropnra n 
6ypoBbix pa6(yr (CMTB). 
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Drawlngfs) (WepTeul: 



XapaKTepMcniica HPC 



XapaKTepMCTMKa 



Ta 6 ii h u a 



3H3H8HM6 



1. BoflocMeceaoe oTHouieHMe cycneH3MH 

2. PacxoA nopowica, tohh Ha 1 m o&beiua 

3. PacreicaeMocTb no KOHycy AaHHH, cm 

4. ITnoTHocTb cycneH3MM, r/CM 3 

5. 3arycreBaeMocTb f npw TeMneparype 20-25 rpawycoB C mmh 

6. CqenneHMe tcaMHfl c Tpy6ow, Mfla 

7. ConpoTMBneHwe khmmp ct)nnbTpauM& boaw, Mria 6onee 

8. flaaneHMe npn pacujHpeHHH, Mfla 



0,3-0,5 
1.8 
20,0-25,0 
1.8 
120,0 
5,0 
60,0 

flo45.0 
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Description: 

This invention is in the area of insulation repair operations, i.e., it is related to the 
methods of restoration of the air tightness of the casing clearance. 

There is a known method of restoration of the air tightness of the casing clearance, which 
consists of the creation of excess pressure inside the casing string with respect to the 
casing clearance (by means of the injection of liquid or by means of the explosion of a 
blasting charge). This leads to the expansion of the casing string and the elimination of 
the gap between the string and the concrete block [1]. 

The deficiencies of the analogous method lay in the fact that, firstly, the creation of 
excess pressure by means of the injection of liquid causes damage of the string not only 
in the interval which contains concrete in its ring space but also in intervals where there-is 
no concrete. This is dangerous for the integrity of the casing string. Secondly, the 
explosion of the blasting charge is a process, which is hardly controllable, which may 
lead to the damage of the string and the concrete block. 

Closest to the invention with respect to its technical merit is the method of removal of the 
excess casing clearance by means of increasing the diameter of the string beyond the 
elastic deformations in the interval of insulation [2]. The increase in the diameter of the 
string is achieved by means of the hydraulic effect on the string in the interval of 
insulation. 



The deficiency of the known method lays in the great labor input necessary for the use of 
parquet [sic] equipment, which, as a rule, is not highly reliable. 

Our task is to increase the efficiency of insulation repair operations while simultaneously 
reducing labor input. 

This task is achieved by means of the following: in the method of restoration of the air 
tightness of the casing clearance by means of the increase of the string's diameter in the 
insulation interval, the string's diameter is increased by means of the use of non- 
explosive breaking mixture [3], whose volume increases during hardening, where the 
mixture is injected into the string so as to create a bridge in the insulation interval. Here, 
a limestone mixture for mining and drilling operations is used as non-explosive breaking 
mixture. 



The success of the insulation repair work on the restoration of the air tightness of the 
concrete ring does not exceed 50%. This can be explained by the fact that the insulation 
materials used (mainly, concrete solution and resin solutions) have one common 
deficiency — they shrink. 
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During the operation of the drill hole, the air tightness of the casing clearance decreases. 
This happens as a result of the loads on the casing string and the concrete block. For 
example, it has been established that when the pressure in the drill hole is reduced, the 
strength of adherence of the concrete block to the string is reduced. All types of 
perforations also lead to the deterioration of the condition of the concrete ring. At the 
same time, it has been observed that, immediately in the intervals of perforation, the 
adhesion (contact) between the concrete block and the string is improved. The latter fact 
is explained by the increase in the force with which the string is pressed against the 
concrete as a result of the string's deformation. As a rule, disturbance of the string's 
contact with the- concrete is also observed after molding of the casing string. Here, the 
greatest disturbances of contact are observed in the intervals of highly permeable layers 
and cavities. In layers with perched water, disturbances of contact following molding are 
observed most frequently in the area of contact between water and oil [1]. 

Let us evaluate by means of calculations the permeability for bottom water of the ring 
micro gap between the casing string and the concrete rock. The Darcy-Weissbach 
formula can be presented in the following manner [4]: 

[see original for formula] (1), where D is the inner diameter of the concrete ring, m; d is 
the outer diameter of the casing string, m; p is the pressure differential, Pa; \ is the 
hydraulic resistance factor; H is the length of the micro gap, m; Q is the water discharge, 
cub. m/day. Let us introduce the symbols D-d= 5; P/H = grad P, where 5 is the gap 
between the string and the concrete block, m; and grad P is the pressure gradient, Pa/m. 

Then formula (1) will look like this: [see original for formula] (2). For the determination 
of the hydraulic resistance factor, it is necessary to calculate the Reynolds' criterion, [See 
original for formula] (3), where v is the kinematic viscosity of the water (at 70 °C, v = 0.5 



In turbulent mode, the factor is determined based on the following formula: [see original 
for formula]. Let us assume the following numeric values: v = 0.5 • 10* 6 m 2 /c; d = 0.168 
m; 5 = 0.1 mm = 10" 4 m; grad P = 4 • 10" 6 Pa/m. 

The system of equations (2 - 4) is solved using the method of selection. 

In this manner, through the gap of 0.1 m, at a pressure gradient of 4 MPa/m, 
approximately 22 cub. m of water per day can permeate towards the perforation interval. ' 

The increase in the pressure in the casing string leads to an increase in its diameter. The 
calculations show by how much the pressure in the string should be increased in order to 
increase the string's outer diameter by 0.1 mm for the purpose of covering the micro gap. 

The formula of radial transposition of the outer wall of the pipe under Lamp's 
problem (5) looks as follows: [see original for formula] where \i is Poinsot's factor; 
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u = 0.25; E is the elasticity module of the steel, E = 2.1. 10 5 MPa; P, is the inner pressure, 
MPa; P 2 is the outer pressure, MPa; n is the inner radius of the pipe, m; r 2 is the outer 
radius of the pipe, m, r 2 [illegible] d/r. 

Let P, = P 2 + P cxcess or P, - P 2 = P excess , 

Where P CX cess is the excess pressure in the string as compared to the outer pressure. 
Then formula (5) will look like this: [see original for formula]. From where we obtain: 
[see original for formula] (6) 

At 8 = 10 -4 m; P 2 = 20 MPa; r, = 0.075 m; r 2 = 0.084 m 
[see original for formula] P excess = 33.7 MPa 

The calculations show that if there is a 0.1 mm gap between the casing string and the 
concrete ring, it is sufficient to create 33.7 MPa pressure in the string in order to cover 
the gap by means of increasing the outer diameter of the string. Such or even greater 
pressure can be created by means of the placement in the string of a bridge made of non- 
explosive breaking mixture, particularly made of limestone mixture for mining and 
drilling operations [6]. 

Non-explosive breaking mixture is used mainly for the breaking of strong brittle 
materials (such as rock), concrete and ferroconcrete products, rock layers, and for the 
mining of natural rock. 

Most frequently, the non-explosive breaking mixtures are powdery non-combustible and 
non-explosive materials, which have alkaline reaction with water (pH 12). When the 
powdered non-explosive breaking mixture is mixed with water, a suspension (work 
mixture) is obtained which, sometime after being poured into the borehole in the object 
that is subject to breaking, sets and hardens while expanding its. volume. The volume 
expansion is the result of hydration of the components of the non-explosive breaking 
mixture and leads to the development of hydration pressure in the borehole 
(more than 40 MPa). The effect of the hydration pressure in the body of the object is the 
development of strains that lead to the object's breaking [7]. 

The proposed method of insulation of the casing clearance is applied in the following 
manner. 

A string of pump-compressor pipes is lowered into the drill hole so that the lower end is 
located 10 - 20 m below the interval of perforation of the productive layer. Circulation is 
caused and the drill hole is washed with water cooled to 0-10 °C. 
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The non-explosive breaking mixture is mixed with water at temperature of 0-10 °C. 

With the casing clearance open, the suspension of the non-explosive breaking mixture in 
the pump-compressor pipes is injected in the volume necessary to fill the casing string at 
the interval 10 -20 m. 

The suspension of the non-explosive breaking mixture is injected until its levels in the 
pump-compressor pipes are even in the casing clearance. 

The pump-compressor pipes are elevated to the depth where the lower perforation 
openings are located and, if necessary, the drill hole is washed so as to wash away the 
excess amount of non-explosive breaking mixture. 

The pump-compressor pipes are elevated above the interval of perforation and the casing 
clearance is sealed for the time necessary for the expansion and hardening of the non- 
explosive breaking mixture. 

The drill hole is utilized. 

The advantage of the proposed method is in the fact that the coverage of the channels for 
the permeation of water towards the interval of perforation is done not by means of 
hydraulic pressure on the string, but by means of the creation of a bridge made of 
expanding material in the casing string. This, firstly, eliminates the necessity for the 
installation of a packer and, secondly, reduces the time consumption for the performance 
of the insulation repair operations. 
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Claims: 

1. Method of restoration of the air tightness of casing clearance by means of increasing 
the diameter of the string in the interval of insulation characterized by the fact that the 
string's diameter is increased by using non-explosive breaking mixture, which increases 
in volume when hardening and is injected into the string so as to create a bridge in the 
insulation interval. 

2. Method under Item 1 characterized by the fact that limestone mixture for mining and 
drilling operations is used as non-explosive breaking mixture. 
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Drawings: 

Table 



Properties of the Non-Explosive Breaking Mixture 



Property 


Value 


1 . Water-mixture ratio in the suspension 


0.3-0.5 


2. Powder expenditure, ton per 1 m of volume 


1.8 


3. Spreadability according to the AzNTI [Oil Scientific 
Research Institute of Azerbaijan] cone 


20.0-25.0 


4. Density of suspension, g/cub. cm 


1.8 


5. Thickening, at temperatures 20 -25 °C, min. 


120.0 


6. Adherence between the concrete and the string, MPa 


5.0 


7. Concrete resistance to filtration water, MPa more 
than 


60.0 


8. Pressure during expansion, MPa 


Up to 45.0 
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